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Date of Publication: 23.06.1995 

Applicant: DAINIPPON SCREEN MFG CO LTD 

Title of the invention: INSPECTION DEVICE FOR PERIODIC PATTERN 

PURPOSE: To detect pattem periodicity of an object to be inspeced, without 
error, with no required periodicity measurement and design data on the object 
to be inspection, relating to a periodic pattern inspecting device. 
CONSTITUTION: This inspection device is provided with a periodicity 
detecting part 10 consisting of a picture memory 12 and a host computer 70, 
and prior to start of inspection operation, the value (picture data) of picture 
signal SA of an object to be inspected 61 outputted from a picture input part 
50 is stored in the picture memory 12. The host computer 70, while the initial 
phase of reference data is changed for each line with the use of the picture 
data, calculates temporary auto-correlation function for multiple line data, and 
adds their calculation results together for each shift amount. With what added 
as auto-correlation function, the shift amount wherein the n-th peak appears, 
is obtained, so that 1/n of the shift amount is taken as period to be obtained. 
Then the period is set as delay amount at a period delay part 62. 



(19)H*ffl«*WiT* (JP) (12) i3t ^ # ^ ^ (A) (iDWWfllH^H*^ 

159344 



(51) Intel.' 




F I 




GO IN 21/88 


2 7172-2 J 






GO IB 11/30 


G 






G 0 6 T 7/00 










9287 -5L 


GO 6F 


15/ 62 4 0 5 A 




9061 -5L 




15/ 70 4 6 0 A 








*Sf* ^«]gG)»C3 FD (^12M) 




J^H¥5 -341394 


(TDWigA 


000207551 










(22)mSH 


5F^5^(1993)12^9B 












B5eW:|fcfir 1 1 






(72)S!M# 


JLEB 






























(74)«aiA 




(54) [^m(D^mii 









(57) [mmi 

c©iii^-r-5f ^ffi(,^rS*Sl-r- *©l73»!<4*i*7 > 
tbX. ^©n»B©f-i'*!^*Dn-5.J-'7 ha** 



-6 2 



,nr ■ l: 



r 



6 3 j L^mT^ 



"61 



f Iff 



--51 



'65 : 
: 
t 



-SO MA^ffi 



-54 i 



1 

a) mss.^-^^'~>'S:mmmicmi^m-ox^m(om imm 
mi. 

d ) mmmm^mic j: ^ ri^m $ titcmmcomii^om lo 
f ) ^ 1 Siifi-^ <t ^ 2 ilif^lt-^ t (DMa^ ^^^-r 

[«^2] miEmn^mt. 20 
■i) II 1 mi^mmm 1 a^M-^^refSiiistst^/cifr 

i L/ r e StiMKHS^SrH-m-r S <!: . 

ii) BtfiB^^Era©g§*^.'^.=&^;iS*^X«wria3rSKra 

312 iciB»g©^«gtt/^•^f->^fe^^g. 

[^HB©l¥*ffl^CSi?9} 
[0 00 1 ] 

(SS±©f<Jffl:9-»] jSS^<^-'V^*©:«;7 

i>^mimmviis\-)h(Km^^<omm'i&^mmhx^^ 40 

[0 00 2] 

[fie*©g^ji5] 03 t!e*©ssiii4^N-^-><^^g 

^*f*!g5©JSWtt>'^• ->=& 7 -o-fe >-y i'^fflt^-c 
li3RS(ClIifllA;^SB 1 0 2 xm^VSLK) . tbSJgp 1 0 6 

't<om».m^^mmmim 1 0 4 j; 0 Jg»i14-'^• ^ - > 

© 1 jaSS^fc'l:^ jIM S ■tt;fciS#sfi-^i ©^* i 0 . H© 



«fP§¥7- 1 59 34 4 

2 

*f#S. m«> 04 (a) «:^■rJ:^!^J:JS»3tt''^•^- 
>*A-Ai^«:?9or^^^HSiSi. 04 (b) icm-f^ 

^ tm^mmfinhti. c ©a^«#i c i 
/cwiisis-a-fciii^M-^ (04 (c) icfjk-rm-^) i© 
04 (d) tc^j^-rjc^tc^cSo ^^pst^ffigp 

1 0 8f B> C©J; ^ ifeg^#©fii*5BifS©|gfiiJi{± 
[0 00 3] 

[|SHJ*s«?aibJ;^ii-r-5li@] ±iB©J; ^ AjTjaWtt/N' 

»mmmm^ i o 4 {c*}i,^-ciiis{i#*saj^r i 5 (c 

mmLX*s<!ii'Wi)i&:S>, CODfctb. JSSI14>'<^->© 

[0004] ^cx:^wmxit. mmmm^^^m 
it - >©s«)i*t^ffl-r s^te* wr -5 ^xsi*-' ^• * - >«i 

[0005] 

[Sie^JBSt-rs/ca?)©*©] ilB^S^ISsslfrs/cei?) 

->=&«-rs*ia»^«5©^>^RS**^Hi-r€>*^2*igK:*j 
a) mii.^-i 9 -^^mm&K.m^^m.-oxgS'moym imm 

c) t^fBiBtiMMI^:K;a-^l,^-c«I^S^ai^©^^•f-> 

d) j^»i«iai^iaK:j:-3-ct^ta3nfcji»i©^i^{s®{s 

e) mli®^«■^*iafc>-rB^IB>'^•^f->3!)^6^^g^c 
J: -3 -C sSje 3 titcMmci,-fmtitc^1(tM.m<D^-i 5? - > 

f ) ^ia^^ii#i»2iii«m-^t©ii«#?:^^-rs 

g) MiBMffi-^{CS-^CirftriB^RI©W«=Sr*lJST.5#iJ 
[0 00 6] *%HJ{C^^Sm2©il»itt>'^•f->«l^^ 

±iBml©^»itt^^•5f->*la«gK:*^t»-c> 
B5ffB?SI»^©W, 

i) 0 1 H«(t#iii 1 m^m^^mmmmm.^fm-r 
■r€>ci«:<j;«5. i^y hMx^imf&m&mm^iom^ 

ii) B5iBB^SIE:ra©iaj&.'±r4^AS*^Xt*B>riBB^3£IZ^ 



3 

[0 00 7] :$:m'mticm?>m3(Dmmm^-<^->^m 

[0 00 8] 

[0 00 9] *^l9©;llW^4-'^•$->«l^^gt?{i. Bi 

144 w-r s A:«t>. cog Effi MwiKic «-e©ji»iso'-e 
[0010] c©f*. mn^^mu. h^a:^^©*^ 

6 Hi;f3 3 n 6 H 1 jli«^i-^*5^*^•r^^• iSf - > 

ic^m^ntcmmt. ^^^m!BJ©>'^•^f->©^w©M 

[0 0 1 1 ] j5c*j. miiii^ft-^KJptUSatBMPII^* 

©^w*sM«ts«^^-ctt. ^m^mnui^m^^^ 
@©^*f^^«coi,:.r©^Sfe[Hi©:^S(DBfr{c 1 Mtm 



(3) !^lfl^7- 1 59 344 

4 

S ©©jK^^^t? ©t? *> -5 . 

[0012] ±fB©J;^{C, Ji»i14^^•^f->^»g*J 

tcfflt^S-?'-^ (d-^fil) ©ii-?=^©7=-:S'iR^©^© 

toni5:m3:-r©f-d») 3!>5^-r€.. mtf, --n'^-^ 
©^»)iMb:;6"ini©^-Y>{c?9-3r0i Hc^r <£ -5 ^cjll 

0. jmfc*tje-r'5**©f-i?t?*-5Piia Pm 

P130> Pl40©ffe{C. Ji(He<J%f-'?Pm P112. P 
122. P124> Pl32> Pl42*«lt?n-2>. C©J;^fCMfH 

[0013] ^Ct?. m2©ffl»314^'f5f->*IS^a-C 
^»!tSltil©^0*K±-r*/i:»fCgatBMMS5t©S 

20 sctH^ia^i . s 1 m^m^ tan ^w^'&mm^^ ( 7 

atiMKtfc*it»-r6. c©iEtBHM^tc«HMai©i; 
^(cfiMf-i'*53it>ti^. — :$:||^Bj^«. c© 

(eE+BWM^©tf»K:fflt.^?.0liii^«#©ffl) ©») 
S5(4ffi (¥J^*<i:$Hasa^^Era©P3*&,^.) SCKftlgf^' 
-d7©1f-rX (eataKM^©it»fcffli,i^0lili«M 

t>h. mr5^©J:^«:. >'<5f->©^f3 jIL/75"(6j©7'/ > 

^->^mi:>-rm^f-'^ic>(tbxv]mmB=&ot vx 

tf-»-r-Sc4K:J:»j. SI 2(c^-rj;^ifef@{Kf-r?4 

wrseEtiraM!K*if#e>ns*s> mmy'-'i>(Dtnm&. 

10 0). SI 3 tc^n-r ct 5 J5:eBfflMKI^*iff6n. 
Ji(Kf-i'©fi[g*s?ZJ»!fi+iO (012) ©i#iM^c 
•o-Cl^-S. tfc. Wmf-^<DV^X^ 1 0 0*>6 1 5 

40 0 {c^M L -citSL-r 5. <!: (»mi{4+ai*^ttc 0 ) . mi a 
f-i'©fifa3j5SJi7'-3?i^'('xi 0 0 (01 2) ©i 

ttM^Co-CC^S. *ftl2S^g-C«. C©<fc^^ctt»?: 

-5. 

[0014] -r^c^D-^inSLHi^Stt. BfliB^sizp5©pg 

(St|if^-^?©»)»i{4ti) ^r^^S*>:5l«BUfBl7J»! 

Era©g$ (S^»7^-a^©■^^'fX) *^^r. 

^StceBtBMM» (Ji(T. **^-<|fiEfflMRIS{<!: 



"ttii^a^mi tactic J: ^X. **©t:*-^'cr)<l«A 

[0015] m3<Dmm^^^^~>^mm-cu, mm 
h s«;i*iS:«to-r *^ c ©jixsam i H^m^o^/h 

[0016] 

[iiJ6«^} sua:. :$i^m<D—mmmx$}?>mmi^^-<^ 
iii^A:^gP5 oi. mm@mm6 2t. tt 

*5g|56 4 5«^Pi«imSI56 6i, ia^y-=&y 1 2 i. ^ 

X h=i>f:x-^7 oRyf^njcSiKsn/cCRTT 

[0017] iii^A:^SP5 or«. ftil®ij^5 
d^;^ hP>f^-$7 0K:j:-3r$iJW3ns;^7^-i;fg 

(cijt^r. ^IX^gS 2{cj:«3jii«#fl[t'^^:^[ajx 

[0018] cay^^mmvit. ^Mi^'^e 1 (cfeiit 
;^ h3>f :x-d?7 0*iP.1ffiR3nS^»it^Hig|5 1 OK 

tet^-c. ^3E>[^li«Jo^^•^^->©ig»i^•^^w•rs. -Ti^c 

t>^. iS^A:^g|i5 0*>e>a:^$n.5m#SA©ffl*iii 

- I i r -i-^ ;^ F =» > h- * - it 7 0 *5 a S WMI^ ^ 
tm-r§C<t(Cj;i5> ^>[=fm!B56 l©>'^-5f->©MW 
*^tH-re. ^»i*s*lta$n.Si!^;^ hn>f 7 
OH. ■^•©tfemffiKS-:?^. S^alJSS|56 2-C©ili^<l 



(4) ^tll¥7- 1 59 344 

6 

13. SO*. «lffl3n/c^SI95r^-^S^^©-C*SJ^Wjl 

[0019] ±ii<D^^icbxmmMAim^$titcm.. 
mf^i^m^-r^MfSifciimm^ntcmn our ^imm 

(0 0 2 0 ] J:t:gffiB6 4«. m^A:t}^5 OfpP>mt}^ 

nsiii^M#SA<t±iB© 1 ^»!ji?sm#s stcD^^t 

356 65*. t^mm.'me KDxm^^mr^, Ttj:t> 
20 a. c(Dm^^(Dmi)mm<Dmm&.±x^^m^tcm 

Hca^n-r-So ^c*J. hn>fa-;Jf7 Oft. 

K 7 2 tc j:SA;^>SSIf^(cS'5C>rS&f'PL'. C©J: 5 
&^^RS«c|g-r-2)1tffi©«^Ofl6. etai©J:^'K:X7-"y 

5 i®ig«j=&M®-r.s. 

[002 1 ] ±fB©«fiS (01) ifui^©fie*^©^s£ 
(^3) <!:*J:b«-rn«*?*>-5J:^{C. :*:|lifeM*iSe3fe 

30 <i:g!^cC-5>©«. iiifiiy*'; 1 2 <^:^^;^ h3>t':i-5f 7 

0*5P,aSJl»3^WS|51 0*WrS.^,X?*-5), «T. C 
©JS»i*^aig|5 1 0©^fiXR0'*SiifP©^*i(courgi?^-r 

[ 0 0 2 2 ] s 2 w> mm^ms^ i o ©^s^s^in^s-c 
*-2>. c©iiX?t^tJBg|5i ott. /^•;^l4^c. is^y*'; 

12i. h3>f*-^?7 0*^fiS-r-SCPU7 3 
SO'i^ * <; 7 4 <!: § 4ifc1f fiS i o r 4s 0 . 
|ii©«IWI&{^©Bir(c«T©J:^i{cS6f^-r-5., sr. illlfe 

40 fit) ». CPU7 3{CJ;0. ^-s:^ 1 4«:i^fiLrH^IS^ 

*y 1 2K:tga^3ne. ccommf'-'-i'ii. cpu7 3 
{c<fcD. iSf^y^'j 1 2*^6 1 ^-r>ft«c^*5^m3tir 
>'<;^ 1 4*igE&iyrdEy-=e'J 7 4rt{caRi3jiSn-S. ^ 
L-c> ^^*';7 4rtccas{f3iA*nfcHi^7'-if*fflii 

[0 02 3 ] Kai©«i;^«:. e B+BMM^©tf fitted I ^ 
^•r-if©ffltS[ (Sm7'-;S'©-t?--fX) ^^©f^-^fjR 
^©Bg©1^->7"';>i/{4a (SJUt^- $©m»3{4tB) (c 

<fc rjg<Kfl<j'?c f - o^±{i^ton^c t,^ «-r© f- 

50 i') S»lt^ai«:^«3*iiO-5*}-?-n*i*.5.. 



C5) 



S¥ 7-159344 



8 



■QTMj^csiifcK m \ 2i0i 3#M) . mmT"- 

:Sf©1f-/X(c<t-,r&S^cS (Ell 2<tai 4#M) C 
[ 1 ] ^ 1 ®it«cffi 

[2] 02©lt^ 
[3 ] m3®tflStffi 

[4] ^4©t1-»S 

^•7^-^?©t!7]^mB^Pl— ccur. SS»f"-^?©-!f 
{5©eHtSg||igi^?:tt»b. ^n6©5t»iSm*#^':7 



* [0024] ±iB©Sft»i*© ^ %0 2 ©ttffffi 1 
^ W b > IS 3 RO'IS 4 ©fff-»ffi«l» 1 2 ©tf- 

*l|]teWC«jg»3*iai©iESt 2 ?r«l 3 ©it©!* 

?r»flauri>s*i. h(6j^<tilF*a?iurffe©ttSL 
[ 0 0 2 5 ] 0 7 », ^mm-cum 3 ©itsa 

10 (cS-rJt, >r C P U 7 3 *itf ^. a at@MMS!!©it»*!iS 

■r. iii»A:^aJ5 0A^6UJ:^3n€,iiifig7^-if*ix«5jZ. 
^-cilifiK^*■; 1 2tctsififS (X7^';;7'S3 1 ) o 

^^-=6 >; 7 4F»^^c^ii«3t^fcaBtBKKii^^' :7 r 

:7'S32) , iltlsy*'; 1 2*5 6 1 ■5'^>;^©iii^^7'- 
^f * =Ey * y 7 4 F«1 {Cits $ nfc 1 ^ W > >- ^• f 
rtc^^^jitf (;^^->7"s 33) . ^ur. m^y'-n 
(SE.tBMMISt©ti-#©^KSiCj;b^-r€>7^"d^) 

20 «?aiL'X«^-r>^-es?|i7'-^©$tBSr Fu;5^=&JgS 

O (X^-;;-:^S3 4) . ^©Sief^-3f=Srfflt^r«T© 
J;^«:LrM©eatBI3lll59t5:*it#-rs (^f-f^-ss 

5) , 

[0 0 2 6 ] -r^C^^^. 1 7'('>7'-^f-'f i':7rK:^i^ 
3A$n/ciii«f"-$D (k) €fflt,>-C (fcfc-L^ k = 
0. -. M-irabiJ^ Miil ^-T^^fcO©!!^ 
iSf) > hfii tc*f-rSi5©eBfflll3^tfc©fiiR 

(i ) ^& 



RCi)= [2 (1=31. Jl+N-l){D(i)-Da+i)}]/[2 (1=n,31+M-l){D(.i)' }] 



•CD 



< ^tcot^r k = K 1 *5 e. k = K 2 s r©*gifa4 i s c 
i^^gttb. D (j) (jsii?-^'*. jwrnmy"- 

iy-To 2» :/S 3 5 t?tt. ^i'^ Hfi i ( i = 0 , 

N - 1 ) K^fOrJiiB ( 1 ) ^iCjziJ^MOfcR 
( i ) *eBfflMMSSt>'ff 7rF*g©Jtic;-rSSffl{CJjn^ 
L-. l}^»ffl«:^©-'^'•;':7 7^C^&jM•rS. C©f^, J^^t"-;; 
:/S 3 3 ~ S 3 6 ©iail**^Js{>9iJi>*on;rclilia! 40 
1^) mj:i:>tifcift^t^=S:m^-r^ '.T.'f 'j'fS 3 7). 

fi:ti*^M-rS/ci?){C^©ffi(i3iii?ffig^M©fb C^^ 
-;-7-S3 8)> M%-S)9-Y>©iii^7'-i??: 1 
-$^-c.;,:7rK^*-jitf/cJtitcA:^5'r>N o. *Mff 
Ofcf^ (X-f -^:7"S 3 9). X7=-->7-S 3 4'^M-5. -e 

br, ?7j»!ma©^H3nfc. s;iS7-r>©Sit7'- 

^«:*fLT> ±iBi:|^fil«c. X-r-;;:?"S3 3~S3 6© 
S3 8. S3 9. S 3 3~S 3 6©*2:a*i3yg»5jI3n 50 



[0027]Xt--;'7"S37 -f «^lill^a*5tf ^C*3n 

fct«ssn;fctg^«. @B.tsMBa^©it#Ma*$?7 
-r-So c:©^&TB#*^cfe^,^reB^ireH^>'^'•:':7T«: 
S*»r=-^f©^;3*g(4ta*^-f>«0c^^fj:*s61t!l^ 

•7-<'>©f'-5f«:oi^-c{g©gB*aiRiiiiiS5!^n-SLO, -e- 

n6©it»MS*-&i''7 h»S{CjD^L./cfc©*5tg^§ 
[0 02 8 ] ±gB©J: ^ {CHS ©tf-Stafc»-:J< jaaw: 
-C. 01 5ti:ji^^ck^^i:iEtiKre^ASf#e.n^ iidt 

Jaff«:J:•,r^#<=.nfceBtaKK^©fii«->7 hfi 

0©ilf©fii-riEJ»YtL/-Cti^.) . C©J:^fC. 
■r- :>©ta»!{4tB^^^-Ctt#3 nfc1«^©<R© g BtB 



9 

[ 0 0 2 9 ] n 3 <Di^wm^m(Dnnm'rtj:-h^m i . 

[0 03 0] ^4CDtf-ffffitCtt'^<0 8CO:7P-^-t^- 

[0 0 3 1 ] m2conm-mcm'-$<me<Dyn-^^'- 

xf-';r:7*S3 9) ^giMur. IrI— ^-Y^Kioi^rS^i 

[0 0 3 2] 01OftffiStcS-:5<H5CD:7n-^i^- 

«l7^-^cD1f-<X^ie^-r-5Xf'-;^:7'S 1 8*^t:rr 
-fX^^^Aj:;t>ie)«^lpI. {ScDeBtiMKiS[^f+»U. 

[0 0 3 3] ilBOi ^ 1 -^4 cDi^-rnc^itss 
VcoiSSS^^a-r^^o ^r. Xr*';':/S5 irti. ±iB 
IBlS-r^ mi 0#M) o ;^CDX7"-:^ ^'"S 5 2rt3:. n 



(6) Jffgg^T- 1 59 34 4 

10 

*fl£rse^:7 hat^. SWcDKcr)b*--^^c>[ti£;-r'Si/>' 
hM^n{SLfci>(DX$>K> . n x p o<h n x p liCD^cD 
fif-Cib^o n x p n x p li CDreKDSSH 

S5 4r«. CCDt^^^l5HrnSgCDb'"-^;&g?L. C 
<Db--^^S3g*DtlS->>' bfipn*^i?)So ^UrXf* 
10 ':^:7*S5 4tC4cSl^r. hfipnCDl/nCDfii^ 

HJ^nfcfflpn/nJ*. glS8*l/ni®|g#{4 

ntcoc^rtj. ^nm.tn^m'^nm.\yxm)um 

[ 0 0 3 4 ] CCD<fc^CCnSacOb--^^7 

t'^m:>^^i^y vm.<o\/rv^mnthx\.^^fc}b^ i 

8^-r/cJ?)tCi£:vg<!:^c^ gHffiMM^Ofiit3:n x p oi n 
xpiicopa^c*5W-S4>cDC7:>^-cab-2>;^c2i?> {^.^rv^^ 
5 3) . B?^0@BtB5IM^(Dlt^J5a (H5- 

08) \c^y)mn(o\f:->? px^^^'t^<D^'^5^t^m 

C^rS^^JOb'-^^pl^^aU/cf^. nxpoinxpi 
[0 03 5] 

KKtStcoff-gLK: i T**o b - ^ i S(K b - ^7 i coE 
40 tihuy vm.^^^x^c:>t^y hficD l/n^^is^-s-^ 
[HMcDSm^ciftHj] 

m\\ ^^m(o—mMmx^^mw&f^^-^^m^ 

[0 2 ] fufB^ffitt^>-3?->«^«g^c:fel:r-SiaRI^ 
[0 3 ] fie*CDiSSBt4^^•^^->^KgCD^^^^-r 

50 [04] Wk(omw&^'^^-iy'^^m<owm^mm 



u 

[05] mi (Dnnmcm-:^ < a E.mmmm(onmm 

ms] m4 (Dnnmcm-:^ < s E.mmmm<DMmm 
m^^-royo-^-v- ho 

m9] mnEmmmtfC^i^^xmm^^mr^tciixDm lo 
m^fr^'fy^-^'^-h, 

mio] :^mmmici6^i^mm^m<ojjm^mmir 
mi I] mm^^^ ^ - y(Dmm<Dm^^^<D-mi 
mi 2] se3&<D:^j^^c,j: D MteH^o-r-^ocoti 
mi 3] mm7'-^<DwmmB^^^xm:(oy7'm^ 



(7) ^^^7- 1 59 34 4 

12 

mi 4] mmr'-^<D-^'<:^^^^xmM(D:m(^c 
mi 5] :$immoysmc j: o mtmm<Dy'- ^ 
1 

5 0 -ill^A^gp 

6 1 -^t^^^fmJ^ 

SA -mmt^ 

SB -lli^ft-^ 



[01 ] 



r6 2 



A/D 



-5 8 



9 





' » 







'6 1 



Ik 



--51 



7 0 



CRT) 



1 0 ««Hft|fitf ^ f—^ 

^7 2 



^55 i 



Mas 
C5 4 



-5 0 m^?<t3^ 



[03] 



102 



^10 6 


^108 











^104 



jr:50^ 



[ 

— » ~ 



CPU 



70 *X h3 Vezr-* 



-7 3 



7 4 



[04] 



(e) 



(b) 





(83 



i¥7- 1 59 344 



15] 



[09] 



Sll 



S12 



S13 



S14 



S15 



S16 



■7* — 


L., 




































Yes 



SSI 



SS2 



S53 



S54 



I 



dZED 



10] 




pO pi p2 J/:, (BRaHS) 



(9) 



^m^7- 159 344 



GiZED 



S21 



S22 



S23 



S24 



S25 



S26 



1 

•? — 
















> 




















Yes 



CIO) 



S31 



S32 



S33 



S34 



S35 



S36 



S37 



S38 



sag 



mi] 




I 



Cii) 



8^7- 1 59 344 



S41 



[08} 



S42 



S43 



S44 



S45 



S46 



1 ^-f Vda-^T*— 



S47 



S48 



S49 




Ye s 



I 



C12) 



1^7 " 1 5 9 344 



1 1 ] 




64 
32 



f § I 



I k I 



TTTTTTn 



[012] 




ft 



13] 




[0 14] 



[015] 



